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Two new sesquiterpenes have been isolated from the roots of
Ligularia dentata, and their structures established by spectro-
scopic methods and 2D-NMR techniques as ligudentatone A 1
and Iigudentatone B 2.
Ligularia dentata is one of the Ligularia species
(Compositae) used as the folk remedies due to their
antibiotic, antiphlogistic and antitumor activities'.
The presence of pyrrolizidine alkaloids':' and ses-
quiterpenest' in this plant had already been reported.
We have studied the plant of Ligularia dentata
grown in northwest of China and now describe the
isolation and structural elucidation of two new bis-
abolane sesquiterpenes Iigudentatone A 1 and
ligudentatone B 2 from the roots of the plant along
with six known compounds.
Results and Discussion
Six known compounds were identified by compar-
ing their spectral data (MS, IR, IH and BC NMR)
with those of authentic samples and/or those reported
in literature as l3-sitosteroI4, 7-oxositosteroI7, stig-
mast-d-en-Sji-ol-Svone 7, voleneol", coniferyl alde-
hyde" and glycerol monolinolate!".
Ligudentatone A 1 was obtained as a colourless
gum. The IR spectrum showed the absorption bands
of hydroxy group at 3524, carbonyl group at 1722 and
double bond at 1648 em:'. Its FABMS exhibited a
[M+ It ion at m/z 563 and significant fragments at
mlz 463 [563-3xAngOHf, 363 [563-2xAngOHf,
263 [563-AngOHr, 545 [M+ I-H20r, 445 [545-
AngOHr, 345 (545-2xAngOHf and 245 [545-
3xAngOHt as well as base peak at m/z 83
[Cili7COr. Its IH NMR spectrum displayed reso-





1.97 (each 3H, dq), 1.93, 1.88 and 1.87 (each 3H, dq),
indicating the presence of three angeloyloxy groups.
The IH NMR spectrum also showed the presence of
a terminal double-bond (6 5.34, 5.24, each IH, brs)
and the signals of three methyl groups (61.51,1.52,
1.55, each 3H, s), one methene (6 1.77, 2H, m ), one
methine (6 2.97, IH, dd) and five oxygen bearing
methines (65.92, lH, d; 5.53, IH, brd; 5.51, IH, brd;
3.53, IH, brd; 3.48, IH, brs) (Table I). Apart from the
carbon signals (Table II) corresponding to the above-
mentioned groups, BC NMR and DEPT spectra ex-
hibited two oxygen-bearing quaternary carbons (0
61.4, 74.0) and a carbonyl (6 199.9). The molecular
formula of 1could then be determined as C30H4201O.
To accommodate 10 degrees of unsaturation, com-
pound 1 was proposed to be a monocyclic sesquiter-
pene skeleton with three angeloyloxy groups, two
hydroxy groups, a epoxide ring, a carbonyl group and
a double-bond. Further 2D NMR experiments of
IH-IH COSY and HMQC showed two main struc-
tural sequences for 1, which were separated by qua-
ternary carbons: -CH(OH)-CH2-CH(OR)- and
-CH(O)-CH(OR)-CH(C=CH2)-CH(OR)-. The con-
nection of two sequences was achieved by considera-
tion of the 2J and 3J couplings: C-3/H-2, H-15,
C-4/H-5. H-15, C-7/H-6, H-8 and C-IIIH-IO, H-12,
H-13 in the HMBC spectrum. Thus compound 1 was
determined as bisabolane sesquiterpene!'. The con-
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Table 1-400 MHz 'H NMR data of compounds I and 2 (COCh, TMS, ppm)a.b
No. t 2
In 5.53 brd(8.0) 2.73m
I~ 2.20 dd(l7.8,12.7)
2 3.48brs 3.44 brd (3.9)
5 5.92 d(l2.4) 5.87 d (12.3)
6 2.92 dd(12.4,8.0) 2.78m
8 5.51 dd(IO.0,2.0) 5.24 dd(IO.2,2.2)
9 1.74m 1.61 m
9' 1.82 m 1.65m
10 3.53 dd(lO.2,2.I) 3.48 dd(l0.4,2.0)
12 1.52 s 1.05 s
13 1.55 s I.Ws
14 5.34 brs 5.17 brs
14' 5.24 brs 4.99 brs
15 1.51 s 1.45 s
3' 6.18 qq(7.0,1.3) 6.11 qq(7.0,1.4)
6.10 qq 6.05 qq
6.09 qq
4' 2.02 dq(7.0,1.5) 2.00 dq(7.0,1.5)
1.98 dq 1.96 dq
1.97 dq
5' 1.93 dq(1.5,1.3) 1.91 dq(1.5,1.4)
1.88 dq 1.86 dq
1.87 dq
OCH3 3.20
a Coupling constants.(Hz) in parentheses.
b Assignments from IH_IH COSY and HMBC experiments.
figuration of the substituent groups can be deduced
by the coupling constants of1 and the IH-IHNOESY
spectroscopy for the observable NOEs between H-I
and H-2, H-6, H-2 and H-I, H-I5, andH-5 andH-I4.
Thus the structure of ligudentatone A was assigned
asl.
Ligudentatone B 2 was obtained as a colourless
gum. The ElMS exhibited a [Mt peak at m/z 478
and significant fragments at mlz 378 [M-AngOHt,
278 [M-2xAngOHt, 405 [M-C(OMe)Me2t, 305
[405- AngOHt, 205 [405-2xAngOHt, 83
[CJI7COr and 73 [C(OMe)Me2t. Its NMRand IR
data showed close resemblance to those of 1, how-
ever a angeloyloxy group and a oxygen-bearing
methine were absent in the IH and 13CNMR spectra
of 2, with instead, a methene was present (Tables I
and II). In addition, a methoxy (oH3.20, 3H, s;
oc49.I) was also observed in the NMR spectra.
The molecular formula of 2 was determined as
C26H3S0Swhich is similar to sesquiterpene skeleton
of 1. The connecting position of each group was
assigned by 2D NMR experiments of IH_IHCOSY,
HMQC and HMBC. And methoxy was proposed in
C-Il due to the long range coupling eJ) between
C-II and methoxy protons in HMBC spectrum,
which was supported by the fragment at mlz 73
[C(OMe)Me2t in its ElMS spectrum. A coupling
constants comparison of2 with 1 suggested that they
both had similar stereochemistry, which was con-
firmed by the IH_IHNOESY of 2 (there were NOE
cross peaks between H-Ia. and H-2, H- 6, H-2 and
H-15, and H-5 and H-14) Thus the structure of
ligudentatone B was assigned as 2.
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Table II-400 MHz l3C NMR data of compounds 1 and 2 (CDCh, ppm)"
No. 1 DEPT 2b DEPT
I 71.6 CH 31.5 (32.2) CH2
2 65.5 CH 64.1 (65.0) CH
3 6J.4 C 61.4 (62.0) C
4 199.9 C 201.8 (202.1) C
5 71.8 CH 73.9 (74.6) CH
6 50.0 CH 44.9 (45.5) CH
7 146.3 C 149.2 (151.0) C
8 71.6 CH 72.2 (72.7) CH
9 37.0 CH2 36.5 (37.3) CH2
10 75.0 CH 73.0 (73.1) CH
11 74.0 C - (77.3) C
12 27.6 CH3 19.9 (20.2) CH3
13 28.6 CH3 20.6 (21.1) CH3
14 113.6 CH2 109.8 (110.1) CH2
15 14.4 CH3 14.9 (15.1) CH3
1' 166.7 C 167.0 (167.1) C
166.3 C 166.5 (166.8) C
166.2 C
2' 127.2 C 127.6 (128.6) C,
127.0 C 127.2 (128.3) C
126.7 C
3' 140.7 CH 138.7 (138.7) CH
139.3 CH 138.5 (138.4) CH
139.1 CH
4' 15.9 CH3 15.8 (15.9) CH3
15.8 CH3 15.7 (I5.8) CH3
15.8 CH3
5' 20.5 CH3 20.5 (20.8) CH3
20.4 CH3 20.4 (20.7) CH3
20.4 CH3
OCH3 49.1 (49.3) CH3
• Assigrunents from IH_IH COSY and HMBC experiments
b The data of 2 in CD3COCD) parentheses.
Experimental Section mesh) was used for column chromatography and
.silica GF2s4(10-40J.1)for TLC, Spots were detected
iH, BC NMR and 20 NMR spectra were scanned on TLC under UV lamp or by heating after spraying
on a Bruker AM 400 FT-NMR spectrometer with with 5% H2S04.
TMS as internal standard. IR spectra were recorded
on a Nicolet 170SX IT-IR spectrometer. MS data Collection of plant material. The plant material was
were obtained on a VG ZAB-HS spectrometer at 70 collected in Zhang County, Gansu Province in 1992, .
ev. Optical rotations were measured in CHCb with a and identified by Prof R N Zhao of Department of
Perkin-Elmer 241 polarimeter. Silica gel (200-300 Pharmacy, Lanzhou Medical College, 730000, P.R.
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China. A voucher specimen (No 929S03) has been
deposited in the herbarium of the College.
Extraction and isolation. The air-dried roots of L.
dentata (6 kg) were powdered and extracted at room
temp with petrol (60- 900)-Et20-MeOH(l: 1:1)(7
days x 3). The resultant extract was concentrated,
under reduced pressure, to give a residue (170g)
which was separated by CC over 1400g silica gel
(200-300 mesh) with a gradient of petrol-acetone
(SO:1-1:1). Four crude fractions were collected and
from the second fraction, p-sitosterol (IS0mg) was
obtained by crystallizing in petrol-EtOAc (3: 1). The
third fraction was separated by repeated column
chromatography on silica gel (200-300 mesh), first
with petrol-EtOAc (8:1-1:1) and then with CHCh-
acetone (20: 1-10: I) and gave 30mg of 7-oxosi-
tosterol, 18mgofstimast-4-en-6J3-o1-3-one, lSmgof
voleneol and 4Smg of mixture of 1and 2, which were
purified further by preparative TLC (silica GFz54) 2.
with CHCh-MeOH(30: 1) and yielded 12mgoft and
20mg on. Finally from the fourth fraction, lSmgof 3.
coniferyl aldehyde and 40mg of glycerol monolino-
late were obtained by column chromatography on 4.
silica gel (200-300 mesh) with CHCh- acetone(15: I-
S: 1).
LigudentatoneA 1. Colourless gum; [a]nlz + 29.10°
(c 0.63, CHCh); IR 3524, 2929, 2854, 1722, 1648, 6.
1457, 1383, 1357, 1232, 1141, 1083, 1042 and 846 7.
em I; FABMS; m/z 563[M+lr (0.6%), 54S [M+I-
HzOr (4), 463 [S63- AngOHr (IS), 44S [S4S-An- 8.
gOHnI8), 363 [S63-2xAngOHr(l3), 34S[S45-2x 9.
AngOHr (S), 263 [563-3xAngOHnI5), 245 [545-
3xAngOHr (24), 83 [C.JI7COr (100), 55 [83-COr
(60). For IH NMR and l3CNMR see Tables I and
II.
Ligudentatone B 2. Colourless gum; [a]n 12 - SI.90°
(c 0.61, CHCh); IR: 3438,2970,2930, 1718, 1650.
1457, 1382, 1301, 1231, 1154, 1082, 1041 and 844
cm'; ElMS; m/z 478 [Mr (2%), 405 [M-
C(OMe)Me2r, (15), 378 [478- AngOHr (5), 305
[405-AngOHr (10), 278 [478-2xAngOHr (7), 205
[405-2xAngOHr (16), 83 (100), 73 [C(OMe)Me2r
(90), 55 (75). For lH NMR and l3CNMR see Tables
I and II.
Acknowledgement
This work was financially supported by the Na-
tional Natural Science Foundation of China.
References
1. Jingsu College of New Medicine, A Dictionary of the
Traditional Chinese Medicines, 1977, p.7, 154,549, 1152,
2349.
Manabu H, Yoshihisa A & Tsutomu F, Tetrahedron Lett,
14, 1979, 1233.
Yoshihisa A & Tsutomu F, Chern Pharm Bull, 32, 1984,
475.
5.
Bohlmann F : Ehlers D, Zdero C & Grenz M, Chern Ber,
110,1977,2640.
Keizo N, Toluu 0, Masaaki F, Makoto N, Tsutomu 0 &
Seiko K, Bull Chern Sac Jpn, 63, 1990,2239.
Li Y, Shi Y P & Hu Y H, Indian J Chern, 33B, 1994, 302.
Marina D G, Pietro M & Lucio P, J Nat Prod, 53, 1990,
1430.
Joseph J H & Jack R C, J Org Chern, 43, 1977, 1254.
Tibor L, Minlan R & Jan P, Collect Czech Chern Commun,
45,1980,330.
10. Masato K & Shingo M, Agric Bioi Chern, 42, 1978, 1431.
11. Ganzer U, Jakupovic J, Bohlmann F & King R M, P~vto-
chemistry, 31,1992,209.
